Oversulfation of fucoidan enhances its anti-angiogenic and antitumor activities.
Fucoidan, a sulfated polysaccharide extracted from brown seaweed, has anticoagulant and antithrombotic activities. Unlike heparin, it shows an inhibitory action on the progression and metastasis of malignant tumors, although the precise mechanisms have not been elucidated. We have demonstrated previously that fucoidan can inhibit tube formation following migration of human umbilical vein endothelial cells (HUVEC) and that its chemical oversulfation enhances the inhibitory potency. In this study, we tested the hypothesis that fucoidan may suppress tumor growth by inhibiting tumor-induced angiogenesis. Both natural and oversulfated fucoidans (NF and OSF) significantly suppressed the mitogenic and chemotactic actions of vascular endothelial growth factor 165 (VEGF(165)) on HUVEC by preventing the binding of VEGF(165) to its cell surface receptor. The suppressive effect of OSF was more potent than that of NF, suggesting an important role for the numbers of sulfate groups in the fucoidan molecule. Consistent with its inhibitory actions on VEGF(165), OSF clearly suppressed the neovascularization induced by Sarcoma 180 cells that had been implanted in mice. The inhibitory action of fucoidan was also observed in the growth of Lewis lung carcinoma and B16 melanoma in mice. These results indicate that the antitumor action of fucoidan is due, at least in part, to its anti-angiogenic potency and that increasing the number of sulfate groups in the fucoidan molecule contributes to the effectiveness of its anti-angiogenic and antitumor activities.